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I. Project Title:

Assessment of the habitat use, trophic status, contarninant loads and distribution of the
Chinese mitten crab (Eriocheir sinensis) in freshwater habitats of the Sacramento and
San Joaquin River Basins.

II. Principal Investigators:

Larr~ Brown (primary contact)
Phone: (916) 278-3096
Email: Irbrown @ usgs.gov

Jason May
Phone: (916) 278-3079
Email: jasonmay@ usgs.gov
FAX: (916) 278-3071

U. S. Geological Survey, Water Resources Division (WRD)
6000 J Street
Placer Hall
Sacrarnento, CA 95819-6129

Clifford Hui
Phone: (530) 752-6420
Ernail: eliff_h ui @ usgs.gov
FAX: (530) 752-8561

U.S. Geological Survey, Biological Resources Division (BRD)
U. C. Davis
278 Kerr Hall
Davis, CA 95616

Peggy Lehman
Phone: (916) 227-7551
Ernail: plehman @water.ca.gov
FAX:(916) 227-7554

California Department of Water Resources (DWR)
Environmental Services Office
3251 S Street
Sacramento, CA 95816

II1. Type of Organization/Tax Status: Federal Agency
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IV. Executive Summary

Project title: Assessment of the habitat uee, trophic statue, contaminant loads and
distribution of the Chinese mitten crab (Edoohair sineeeis) in freshwater habitats of the
Sacramento and San Joaquin River Basins.

Applicant names: Lar~’ Brown, Jason May and Ctiff Rui, U.S. Geological Survey, and
Peggy Lehman, California Department of Water Resources

Project Description and Primary Ecological Objectivea: Since the discovery of
Chinese mitten crab (Eriocheirsinensis) in the South San Francisco Bay in 1993, the
range and dens(ty of the Chinese mitten crab have rapidly expanded (Veldhuizen end
Hieb, 1998). The main focus of research on the Chinese mitten crab has been
localized within the Sacramento-San Joaquin Delta, with little study of the upstream
podion of the life cycle (K. Hieb, personal comm,). E. sinensie is a catadmmous
organism which spends approximately 90% of its life cycle in freshwater habitats and
then returns to estuaries and the ocean to spawn (Halat and Rash, f 996}. A better
understanding of the freshwater habits and distribution of E. sinensis is needed to fully
evaluate its effects on the ecosystem. Additionally, there is a need to assess the
contaminant loads of E. sinensis to help assess health risks for wildlife and humails thai
consume them.

The primary goals of this project are to determine: it) habitat use of E. slnensis; (2)
trophic status of different size classes of E, sinensis; and (3) contaminant loads of E.
einensie. A secondary gee1 is to determine the distribution of E. sinensis in selected
streams that support populations of anadremous fish species to determine the degree
of overlap between E. sinensis and anadremous fish populalions.

Volume I of the Ecosystem Restoration Program Plan (ERP), Vision for Invasive
Aquatic Organisms (pg. 463, February 1999) includes several strategic objectives or
targets for restoration of ecological processes and function to the Sacramento-San
Joaquin Rivers ecosystem. The results of the proposed study will provide basic
knowledge required to assess the magnitude of the effects of E. sinensi$ on freshwater
ecosystems. Such knowledge will help determine the relative importance of controlling
this invasive species in relation to other invasive species. This study provides data
addressing the following specilic objectives: (1) Reduce competition for food and
habitat and direct predation of key species by introduced species; (2) Restore pdmary
and secondary food web production capacities, by seeking to eliminate adverse effec~e
of introduced aquatic species; (3) Reduce impacts to key species such as striped bass,
chinook salmon, and Sacramento eplittail; end (4) Understand how invasive aquatic
organisms affect ecological processes and interactions.

This research will encompass more than 1,000 miles of the Sacramento-San
Joaquin River watershed. The findings of this project will support CALFED’s objectives
of protecting ecosystem health, maintaining water supply, upholding levee system
integrity, and protecting human health.
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Monitoring and Data Evaluation: Monthly monitoring st twelve selected sites, six in
each watershed, will provide data on habitat use of E. sinensis. Monitoring methods will
include trapping, beach seining, and e]ectmfishing. Data will be collected over a six to
eight month period depending on flow conditions. Trophic status of one or more size
classes of L=. sinensis will be established using stable isotope techniques. By
determining stable isotope ratios within potential food soumes and within tissues of E.
sinensis, the importance of those foods in the diet of E. einensis can be established.
Results of tissue analyses for contaminant loads will provide important information for
the assessment of health risk to wildlife and human populations. Data on the
distribution of E. sinene[s in streams supporting anadromous fishes will provide an initial
assessment of the probability Of significant interactions occurring among these species.

Budget Costs and Third Party Impacts: The cost for this study will be approximately
$343,083, assuming that the funding is received from an agency of the Department of
the Interior. If funding is received from a different source, USGS-BRD requires a 16’=/o
overhead charge rather than waiving overhead. This will increase the cost slightly.
This study appears to have no impact to third parties. Parties that may indiract[y benefit
from this study are commercial crayfish fishermen, the state and federal water transfer
facilities and levee structural integrity interest groups.

Local Coordination with Other Programs and Compatibility with CALFED
Objectives: All counties in which work will occur have been notified by letter and will
receive a copy of this proposal for their information and review. The principle
investigators will be available for any questions. This work will complement ongoing
and future mitten crab projects in the Sasramento-San Joaquin Delta and estuary
including a proposal by the California Department of Water Resources (DWR) to
evaluate mitten crab interactions with the benthic invertebrate community of the
Sacramento-San Joaquin Delta and a project starting in Spring 1999, headed by Tanya
Veldhuizen, that will focus on habitat use of mitten crab in the Sacramento-San Joaquin
Delta, Data collected on habitat use, trophic position, contaminant Ioadinge and
distribution of E. s[nensis in the freshwater habitats of the Saoramento and San Joaquin
dyers will be shared with the Interagency Ecological Program (IEP) and California
Department of Fish and Game (CDFG), which will serve as a preliminary clearinghouse
for data until CALFED implements its own data archival and distribution system, This
study will provide essential data for understanding the full range of impacts of this non-
indigenous species within the Sacramento-San Joaquin River drainage,

This study will provide important data on the habits of E. sinensis within the
freshwater ecosystems of the Sacramento-San Joaquin River drainage. The freshwater
phase of the life cycle of E. sinensis is vidually unknown. This information will be useful
for habitat management and restoration efforts for important game and endangered
species,

This project will else provide ancillary information for CALFED’s objectives of
ensuring adequate movement of water through the state and federal water pumping
facilities end the potential impacts of E. sinansis on levee structural integrity with the
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freshwater habitats of the Sacramento-San Joaquin river sys:~ems.

V. Project Description
This project will address the following aspects of the biology of Eo sinensia within

the freshwater portions of the Sacramento-San Jeaquin ecosystem: (1) habitat use; (2)
trophic position of different size classes of E. sinensis in the food web; (3) contaminant
body burdens, and (4) distribution ef E. einensis in selected watersheds.

Primary Questions/Hypotheses to be Addressed:
1. What habitat types does E. sinensis use in the freshwater portions of the
Sacramento-Sen Joaquin River drainage?
2. Whet is the trophic position of different size classes of E, sinensis in the freshwater
habitats of the Sacramento-San Joaquin River drainage?
3. What specific contaminants and concentrations of contaminants are sequestered
within the tissues of E. sinensis?
4. What is the distribution of E. sinensis in selected watersheds that are of concern
because of anadromous fish species?

Each of the following tasks could be funded as a separate study; however, an
integrated understanding of the biology of E. sinensia in the freshwater habitats of the
Sacramento-San Joaquin River systems requires the multi-disciplinary approach of the
proposed study.

Task 1 : Identify habitat use of E. sinensis in freshwater:
Habitat use of E. sinensis in the Sacramento and San Joaquin River watersheds will

be determined at several site types including mainstem river site, s, tributary river sites,
and agricultural drains (Table 1, Attachment A). Evaluation of several site types will
provide for a better understanding of the full range of potential impacts of E. sinensison
the Sacrament-San Joaquin River ecosystem. Collection efforts at e total of twelve
selected sites will consist of trapping crabs from different types of habitats, which may
it~clude any of the following: main channel, near-shore habitats, and back waters.
Additionally, the habitat types may be further stratified on the basis of available cover
such as aquatic vegetation, woody debris, a.nd rip rap. Electrofishing and beach seining
will be used as supplementary techniques to provide additional data and verify the
results of the trapping. These techniques will provide date on relative abundance of
mitten crab in the various habitats at each s~e.

Monthly sampling will provide information on habitat use during maturation of E.
sinens[s in the freshwater habitats of the Sacramento-San Joaquin dyer system.
Sampling will be for conducted approximately eight months (March 2000-October
2000).

Task 2: Trophic position of E, sinensis:
Effective control of invasive species such as E. sinensis requires a proper

understanding the position of the species in the trophic web of the ecosystem.
Determination of food habits from gut contents can be difficult because of dial
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lluctuations in teeding intensity, distortion of prey items by partial digestion and/or
maceration of prey items, and different rates of digestion of different food items, Also,
consumption of a type of food item does not necessarily mean it is important to the
nutrition of the organism. This problem is particularly acute for omnivorous organisms,
such as E. sinensis, which consume a wide array of animal, vegetable, and detrital
material with very different digestibilities. This problem is most easily addressed by
using stable isotopes as a means to determine the trophic position of E. sinan$is in the
food web structure of the freshwater habitats of the Sacramento-San Joaquin River
system. Determination of the potential trophic impacts E. sinensis is an essential step in
understanding full range impacts of E. sinensis on the ecosystem.

Natural stable isotope ratios are routinely used to identify the diet of aquatic
organisms (Fry, 1988; Paterson and Fry, 1987; Boon and Bunn, 1994; Minagawa and
Wada, 1984) and would be ideal for this study. The wide range of potential food
sources for E. sinensis have very distinct and easily measurable isotopic ratios. This
study will determine the seasonal use by different size classes of E. sinensis of detritus,
periphyton, macrophytes, amphipods, and other stream invertebrates. These studies
will be conducted at selected sites (Table 1, Attachment A) during Spdng (April/May
2000) and Late Summer/Autumn (August/September 2000).

The primary goal of task 2 is to sample potential food sources (detritus, periphyton,
maorophytes, amphipods, and other stream invertebrates) of one or more size classes
of E. sinensis for analysis of natural stable isotopes including 5~S, 5130, and ~lSN.
These data are then used to determine the food sources important to the nutrition of E.
sinensis and to establish trophic relationships between E. sinensis and it’s potential
food resources. Sampiing will occur seasonally to ensure sampling of a juvenile life
stage end of a pro-downstream migration adult life stage.

Task 3: Determine contaminants loads within tissues of E. sinensis:
The benthic habits of the Chinese mitten crab facilitates its exposure 1o

contaminants in sediments. Chinese mitten crab has been reported to conlain greater
concentrations of some metals occurring in both the water column and the sediments
than do shrimps inhabiting only the water column (Ong Che and Cheung~ 1998). E,
sinensis is also known to accumulate mercury (Bianchi and Gilles, 1996).
Concentrations of some contaminants could reach levels that are unsafe for human
consumption or consumption by other predators in the ecosystem.

The contaminanl burdens of E. sinansis occurring at sites (Table 1, Attachment A)
with known high levels of specific contaminants in the sediment (Brown, 1997, 1998;
Domagalski, 1998; MacCoy, in press) will indicate the maximum exposure that
consumers of crabs might experience. By comparing the data from mitten crabs at
sites with known high sediment concentrations of some contaminants to data from
mitten crabs collected at sites with lower contaminant concentrations in sediments and
to data from a random selection of crabs from the entire Central Valley drainage,
ranges and risks of exposure can be estimated for various consumers.

Because different consumers eat different portions of the milton crab (e.g. humans
may eat the muscle and reproductive organs; wading birds may eat the entire crab),
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and because different contaminants are concentrated in different tissues (e.g. le~.d in
calcium-rich tissues like the carapaae, organochlorine pesticides in fatty tissues), the
specimens need to be divided into different tissue types for contaminant analysis. The
tissues to be analyzed will be the hepatopancreas/goneds, muscle, and carapace.

Specimens will be collected at three sites, each previously reported to have a high
sediment level of either mercury, DDT metabolites, or polycyelio aromatic hydrocarbons
(PAHs are products of combustion and may be carcinogenic). Because each site has
high levels of only one contaminant type, each site can serve as a low concentration
comparison site for the other two contaminant types. Speaimens representing s
sampling of lhe entire Central Valley drainage will be collected from the Sacramento-
San Josquin Delta at Carquinez Strait between the cities of Vallejo and Benicia.
Collections will occur in August/September 2000, near the start of the downstream
spawning migration. Adult crabs (both sexes) will be collected so that each specimen
will have had the maximum amount of time to accumulate contaminants.

Chemical analyses will determine concentrations of 19 inorganic contaminants,
organochlorine compounds (DDT and metabolites), and aromatic compounds (for
PAHs).

Task 4: Assess the distribution of E, sinensis in streams supporting anadromous
fishes:

Concerns have been expressed by the some members of the IEP mitten crab
project work team regarding the potential impacts of E. sinensis on anadromous fish
populations (K. Hieb, personal comm./. The goal of task 4 is to assess the distribution
of E. sinensis in selected reaches of the mainstem and tributaries of the Sacramento
and San Jsaquin river systems that are of concern because they support populations of
anadromous fishes. Distribution will be assessed in at least three streams in each of
the Sacramento and San Joaquin river drainages. Preliminary selections in the
Sacramento River drainage include the Yuba River, the Amerioan River, and Butte
Creek. Preliminary sa~ections in the San Josquin River drainage include the StanJalaua,
Tuolumne, and Merced rivers. Initial sampling locations on each stream will be based
on previous distributional records. Sampling will begin in these areas and proceed
upstream until no evidence of mitten crabs is found. Methods of caplure may include
electrofishing, seining, trapping, netting, visual surveys, fishermen surveys, and hook
and line. Sampling period to investigate distribution of E. sinensiswill occur on a
monthly basis from March 2000 to October 2000.

Task 5: Writing and presenting finding of research’,
Daliverablee will include quarterly data submissions to the Interagency Ecological

Program web site, until CALFED implements its own data archival and distribution
system, and brief quarterly progress reports to the quarterly IEP Newsletter, The same
material will be submitted to the California Department ef Fish and Game. Reports will
include a final report of results to CALFED and related publications in peer-reviewed
professional journals. Results of the projeGt will also be presented at professional
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meetings,

Location/Geographic Boundaries of the Project:
The study sites of this project are located in the following counties: Butte, Calaveres,

Colusa, Contra Costa, Fresno, Glenn, Madera, Merced, Nevada, Placer, Sacramento,
San Joaquin, Solano, Stanislaus, Sutter, and Yolo. See attached map for project
boundaries. Proposed study sites and site codes are listed in Table 1, Attachment A.

VI. EcologicaitBiologicai Benefits
This project will significantly improve cur understand of the full life cycle of E.

sinensis in the Sacramento-San Joaquin River system. Primary goals of this project are
to determine habitat use, trophic position, contaminant loads and distribution of E.
sinensis in selected watersheds. Additionally, the findings lrom this study will provide
linkages of upstream life cycle information with ongoing research focused in the
Sacramento-San Joaquin Delta and estuary.

The full impacts of E. sinensis in the Sacramento-San Joaquin ecosystem are not
fully understood at this time. Data from other geographic areas where mitten £rab is
native or where it has previously been introduced may not be applicable in our area
because of geographic vedatian in rife history characteristics (Henmi, 1993; T.
Grosholtz, K. Hieb, and T. Veldhuizen personal comm., 1999). Ongoing and proposed
work in the Sacramento-San Joaquin river system primarily focuses on the estuarine
component of the life cycle. Work is also needed on the freshwater component of the
life cycle to fully understand the effects of this species on the ecosystem and to
accurately assess the importance of those effects in the context of CALFED goals and
objectives. Results of the study will be applicable to a number of CALFED objectives
and targets (Table 2).

System-Wide Ecosystem Benefits:
This study will complement ongoing studies centered in the Sacramento-San

Joaquin Delta and estuary. Data on the upstream ecology of E. sinensis will help
provide a complete understanding of the ecology of this invaeive species and allow for
assessment of all impacts on commercial and sport fisheries, endangered species end
general ecosystem function,

Compatibility with Non-Ecosystem Objectives:
The results of this study will be useful to CALFED programs other than the

Ecosystem Restoration Program. Concerns have been expressed regarding the
potential impacts of E, sinensis on the structure1 integrity of levee systems and water
transfer (pumps) systems of the Sacramento-San Jeaquin river system. Another area
of potential concern is the impact of E, sinensis on agricultural community, specifically
rice growers. In China, where E. ainensis is native there have been reports of juveniles
consuming young rice shoots (Veldh~izen and Staniah, 1999; Halat, 1996). This study
will provide useful information for assessing the potential impacts of E. einensis on
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water transfer capabilities, the agricultural community, and the structural integrity of
levees.

VII. Technical Feasibility and Timing

A variety of methods of capturing mitten crabs are currently being tested (T.
Veldhuizen, personal comm., 1999). It seems likely that no single method will be
optimal for all sizes and life stages of mitten crab. The combination of sampling
methods proposed is the best available and will be modified as sampling methodologies
are developed by others and during preliminary testing (unfunded) of our own trap
designs and sampling methods, The methodologies proposed for determining lrophi¢
status of mitten crab and contaminant concentrations in tissues of mitten crab are well
established. The probability of teohnieal problems preventing completion of the work is
remote. No local examples exist of alternative approaches for determining distributional
patterns of Chinese mitten crabs during their upstream migration and foraging periods.
The multiple technique sampling protocol proposed is the best available.

The sampling period will begin at the end of the wet season and will include the
major portion of the Chinese mitten crab life cycle in freshwater. The sampling season
is planned {or March 2000 through October 2000. The sampling period could be
shodened in an extremety wet year because of high rfver f~ows but such circumstances
can not be anticipated. The proposed sampling pedod is practical in most years.
Scientific colleclion permits will be amended or renewed as appropriate for the methods
and specific locations needed for this study.

VIII. Monitoring and Data Celleotien Methodology:

Ecological Objectives:
The objectives of this study are the following:
1. Determine habitat use of E. sinensis at selected sites within the Sacramento-San
Joaquin River system.
2. Use stable isotope analysis to determine the trophic position of one or more different
size classes of mitten crabs.
3. Determine tiee{Je burdens of selected contaminants (mercury and other Inorganic
elements, DDT and metabolites, PAHs) in E, sinensia.
4. Document the distribution of E. sinensis in selected stream reaches within the
Sacramento-San Joaquin River drainage that are of concern because of anadromous
fish species.
5. Produce high-quality interpretative journal articles of the sludy findings.

Monitoring Parameters and Data ’Collection Approach:
Task 1 will be addressed through monthly sampling, between March 2000 and

October 2000, at selected sites to delermine the habitat use of E. sinensis. Mitten
crabs witl be collected primarily by trapping within specific habitat types of interest.
Data will be in the form of calch per unit effor~ (CPUE}, number of mitten crabs caught
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per hour within each habitat type. As a check on trapping efficiency, mitten crabs will
also be sampled by electrofishing and seining. These data will be quantified as the
number of crabs caught per time electrofishing or the number of crabs captured per
surlace area of water seined, Habitat use will be established on the basis of CPUE of
mitten crabs within specific habitats at a site.

Task 2 will include seasonal sampling (April/May 2000 and Augu~t~September 2000)
of possible mftten crab food types for stable isotope ratios of 5~S, 513C, and
These data, in conjunction wilh stable isotope ratios in tissues of mitten crabs from one
or more size classes will be used to calculate the percentages of each food type
contributing to the diet of the mitten crabs. These results will cladfy the trophic position
of mitten crabs in the food web and will allow the potential direct and indirect impacts of
E. sineneis on the food web to be evaluated. Sampling will be conducted at four
selected sampling sites, two each Irom the Sacramento and San Joaquin river basins
Table 1. Attachment A).

Task 3 will include collection of mitten crab specimens (five of each sex) during
August-September 2000, from Oreslimba Creek (high concentrations of DDT and
metabolites), Dry Creek (high concentrations of PAHs), Bear River (high concentrations
of mercury), and the Sacramento-San Joaquin Delta between the cities of Vallejo and
Benicia. The specimens will be frozen until the tissues are separated in preparation for
chemical analyses, Each individual will have separate analyses on muscle, carapace,
end hepatopancreas/gonad tissues. Each tissue sample will be placed in a certified
chemically clean jar and maintained frozen until analyses. Analyses for inorganic
elements, organochlorines, and polycyclic aromatic hydrocarbons will be conducted by
laboratories under contract with the US Fish and Wildlife Service which monitors
contraats and qualily via its Petuxent Analytical Control Facility Jn Laurel, Maryland.

Task 4 will include monthly sampling for approximately eight months (March 2000-
October 2000} to assess the distribution of E. sinensis within selected reaches of the
mainstem and tributaries of the Sacramento and San Joaquin rivers. Sampling within
each reach will be conducted using one or more of a variety of methods including
electrofishing, seining, visual observations, fLshermen surveys, trapping, and hook and
line. Sampling will begin at the most upstream location where mitten crabs have
previously been reported and w(ll continue upstream until no evidence of E. sinensis is
found. Data will primarily consist of the presence or absence of E, $inensiaat specific
locations. A latitude and longitude will be recorded for each site using a GPS unit and a
map of the resulting distribution will be constructed. Monitoring parameters and data
collection approaches for each objective are summarized in Table 3.

IX. Deliverebles and Data Release

Deliverables wi~ include quarterly data submissions to the Interagency E~:olog~caJ
Program web site, until CALFED implements its own data archival and distribution
system, and brief quarterly progress reports to the quarterly IEP Newsletter. The same
material will be submitted to the California Department of Fish and Game. Reports will
include a final report ot results to CALFED and related publications in peer-reviewed
professional journa]s.
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X. Data Evaluation Approach, Analytical Techniques, and Data Analysis

Task 1 data will be analyzed as CPUE of mitten crabs within the specific habitat
types available within each study reach. Analyses will be conducted for one or more
size classes, Size classes of mitten crabs for analysis will be defined after evaluation of
length frequency histograms of carapace width. Differences among size classes or
sample areas will be explored with a variety of techniques including simple graphical
analyses and Chi-square comparisons. Other more complex statistical analyses
including snalysis of vadance and multivariate analyses may also be used if the data
are appropriate.

Task 2 data will consist of single and multiple analyte comparisons of naturally
occurring carbon and nitrogen isotope ratios in tissues of mitten crab and potential food
sources, Differences in ratios among the food sources will allow determination, using
simple mixing equations, of the percent of each food source in the diet of mitten crab.
Isotope ratios will be determined from pooled samples of similar taxa (modified from
Boon and Bunn, 1994). The most probable diet of mitten crabs is determined by
calculation of mixing equations whfch determine the combination of food organisms
required to account for the stable isotope ratios within the flesh of the mitten crabs.

Task 3 data will be analyzed for differences among mitten crabs from different sites
in contaminanl concentrations contained in specific tissues. Contaminant
concentrations in tissues of mitten crabs from each site will also be compared with
previously collected sedimenl contaminant concentrations as an indication of how
contaminanl concentrations in mitten crabs may be related to sediment concentrations
and the ability of the mitten crab to accumulate certain contaminants, Differences
between sexes and concentration ranges of each contaminant will also be determined.
Statistical comparisons will be made with analysis of variance or the nonparametdc
equivalents,

Task 4 data will be analyzed as the presence or absence of mitten crabs at specific
sites. These data will be used to prepare distributional maps for the streams surveyed.
Data analysis approaches for each task are summarized Jn Table 3.

Xh Local Involvement
At this time no local groups have been involved with the design of this study,

Access to sites will be through public access routes. If there is an unforseen need to
access private properly, most likely for Task 4, permission to access the area will be
obtained from land owners before the work proceeds. All counties in which work will
occur have been notified by letter and will receive a copy of this proposal for their
information and review. The principle investigators will be available for any questions.

XII. Cost

Total cost of the project will be $343,083, assuming that the funding is received from
an agency of the Department of the Interior. If funding is received from a different
source, USGS-BRD requires a 16% overhead charge rather than waiving overhead.
This will increase the cost slightly. All costs are shown in Table 3. Projected quarterly
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expenditures are shown in Table 4.

Xlll. Schedule of accomplishing tasks and reports;

O~-Dec 1999: Preparation and acquisition of equipment and materials
Jan-Mar 2000: Start tasks 1 and 4 in March 2000
Apr-Jun 2000: Continue tasks 1 and 4; Complete first portions of task 4 in April 2000
JuI-Sept 2000: Continue tasks 1 and 4; Complete portions of tasks 2 and 3 in Sep 2000
Oct-Dec 2000: Finish tasks 1,3 and 4 in October 2000.
Dec 2000-Ju12001 : Generate finished reports!articles and present findings.

XIV. Applicant Qualifications

Peraonnel:

USGS, Water Resources Division
California District Office, Sacramento

Larry Brown (Biologist, GS-13) received a Ph.D. in Ecology from the University of
California at Davis in 1988. Dr. Brown worked as a Post-graduate Researcher at U.C.
Davis from 1988-1991. Starting in August 1991, Dr. Brown has worked for the USGS
as an Aquatic Biologist, except for a brief period (June 1997 through January 1999)
spent on a temporary assignment with the U.S. Bureau of Reclamation. Dr. Brown has
extensive experience in the aquatic ecology of Califomia rivers and streams. Dr. Brown
will be the project chief/coordinator for this study and will also participate in data
analysis and report writing.

Jason May (Biologist GS-7/9) has a B.S. in Aquatic Ecology from the University of
California at Davis. He has several years of experience in the field of aquatic ecology
and invertebrate zoology and is currently serving as a biologist for the USGS National
Water-Quality Assessment Program in the Sacramento River Basin. Jason May will
lead the field operations, oversee data entry, conduct data analyses, and participate in
report writing.

USGS. Biological Resources Division
Western Ecological Research Center, Davis Field Station

Clifford Hui (Biologist GS-13) received a Ph.D. in Environmental Physiology frem the
University of California at Los Angeles in 1983. For eight years Dr. Hui was Station
Leader of the Davis Field Station where research focused on the impacts of
contaminants on wildlife. Dr, Hui will take the lead in the contaminant analysis portion
of this project.

California Department of Water Resources
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Environmental Services Office, Sacramento

Peggy Lehman (Environmental Scientist, ES-IV) has a Ph.D. in ecology from the
University of Ca~itornia at Davis. Dr. Lehman has used stable carbon and nitrogen
ratios to measure growth and nutrient kinetics in estuarine ecosystems and will be
responsible for the stable isotope analysis. The isotope analysis will be done in
conjunction with Dr. Howey Spero and Dr. R. Zierenber9 at UC Davis, who are
authorities in the area of isotopic analysis. Dr. R. Zierenberg has experience with the
use of isotopes in ocean food webs, including deep sea vent communities, which
include crabs.
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Table 1. Proposed study sites for mitten crab studies for tasks 1,2, and 3.

Task

Habitat Trophic Contain-
Site Code use status inants

San Joaquln River Systere

Mainstere sites

San Joaquin River near Vernalis S J1 X X --

San Joaquin River near Patterson SJ2 X ....

San Joaquin River near Stevinson S J3 X ....

Carquinez Strait, Sacramento-San Jaaquin delta CS -- X
between Valleio and Benic[a (for contaminant range
and frequency)

Tributary/drain s;tes

Merced River at George Haffie]d State Park MR X X -

Tuolurerle Rivar at Modesto TR X .... .

Oreslimba Creek near Crows Landing (for DDT and OC -- X
melabolites)

Dry Creek {for PAHs) DC -- X

Salt Slough near Stevinson SS X --

Sacrareento River Drainage

Malnstere sites

Sacramento River at Freeport SAC1 X --

Sacramenlo River at Sacramento SAC2 X --

Sacramento River near Colusa SAC3 X X --

Tributaryl~lraln sites

Feather River near Nicholas FR X X

Sacramento Slough near Karnak SACS X

Bear River near Highway 70 (for Hg) BR X X
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Table 2. Ecosystem Restoration Program strategic objectives and targets that will be
facilitated by data collected in this project. Pages in Volumes I and II of the Ecosystem
Restoration Program Plan (February 1999) referring to the specific objectives and
targets are indicated.

Pages in Pages in
Volume Volume

ERP Strategic Objectives/’rarj~ets I II
Restore primary and secondary food web production 31,40 81,155
levels, by seeking to eliminate adverse effects of
introduced aquatic species (Discussion of this topic
has been limited to the Bay-Delta. We believe
upstream areas also need to be considered
especially with the introduction of mitten crab).
Maintain, protect, and improve rivedne, freshwater 31, 40, 158, -
fish, and essential fish habitat. 162
Reduce competition for food and habitat and direct 40, 420, 421, --
;mdation of key species by introduced aquatic 423, 463
species.
Reduce impacts to key species such as chinook 460 28, 29
salmon and stee[head trout.
Lessen impacts and improve numbers of commemial 414 45

: species such as signal crayfish.
Develop feasible and non-destructive means of 462, 467 81
control for introduced species.
Reduce adverse effects ef stressom and/or eliminate 420, 422 --
stressors.
Understand how invasive aquatic organisms affect 462 -
ecoloqical processes and interactions.

I --01 9594
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Table 3. Monitoring parameters, data collection approaches, and data evaluation approaches used to address the
ecological objectives of the study.

Ecological Objectives,
Hypotheses, and
Questions Parameters and Approach Data Evaluation Approach Comments/Data Priority

What habitat types do mitten Sample different habitat types for Assess Catch Per Unit Ettod Eslablish patterns of |reshwatar
crabs use in freshwater? E. sinensis on a monthly basis. (CPUE) in different habitat types, habitat use for E. sinensis. High
(task 1) Priority

-- ; What foods do mitten crabs Sample various biota for stable Evaluate the relative fractionation Determine the food sources
consu me and do Ihey vary isotope ralios of of stsble isotopes present within important to nutrition of E.

I spatially, temporally, and with 5~aC, 5~4S and ~N on a the tissue el various biota, sinensis. Use the results Io
crab size? (task 2} seasonal basis assess potet~tlal direct and

indirect effects on other species.
High Priority

Wbat are the contaminant Sample E. sinensis for inorganic, Compare contaminant Will provide inlormation on
~’~ Ioadings in the tissues cf m~ten organochlorine, and PAH concentrations in mitten crab bioconcentration of contaminants
~ crab? (task 3) compmJnds, tissues among sites and relative by crabs ar~l potential threals to

to sediment concentrations health of human and other
obtained from previous studies at consumers of crabs. High
those sites.. Priodty

What is the distribution of mitten Establish presence or absence el Establish a distributional map.
crabs in stream reaches mitten crabs at sites with known High Priority
suppoding a.nadmmous fish GPS coordinates
populations? (task 4)

Report Wdling (task S) Quarterly reports, final report, High Priority
and articles in peer-reviewed
professional journals.
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Miscelt-
aneous

D~rect Materials Costs Overhead Direct Costs
Direct Salary and (including Total Overhead and + Overhead
Labor ~Hourly and Acquisition Analytical vehicles Direct Rate Indirect and Indirect Total by

Personnel Hours Rate Benefits Costs Costs andfuelI CostsI Applied~ Costs Costs Task
equipment and supplies: 2500 2750 USGS-BRD 0 2750
[ravel cost~, office costst 4000 440~ USGS-BRD 0 4400

r~t~! r£r Task ~; 147~77
Task 4: Distribution

_ Jason May 32fl 19.40 6208 6250,USGS-WRD 5965 12173
Technician 320 15.63 5002 5002 USGS-WRD 4806 9808

I 3s
o rotal for Task 4: 21981

rask 5: Reports~ Deliverables~ and Data Analysis
<~ Jason May 80 19.40 1552 1552 JSGS-WRD 1492 3044
~J~ Peggy 175 40.00 7086 7080 3WR 3370 10456
<~ Lehman
"~ 31iffHui 460 40.38 18575 20437 JSGS-BRD 0 20433

LartyBrown 150 32.13 4820 4920 JSGS-WRD 4630 9450
Editor 8(~ 36.75 2940 2940 JSGS-WRD 2825 5765
Editorial 40 22.00 85(3 880 JSGS-WRD 846 1726
~taff
assistant
Illustr~tor 40 22.60 880 88[ JSGS-WRD 846 1726
printing oosls: 4000 400( JSGS-WRD 3844 7844
1total for Task 5: 60444
Task Management

~’.1 1~1 S~.l~l ~201 I I~ao lus~s-w~o I 4~301 ~45oI
Total for Task Mansaement: 9450





2O

Table 5. Quarterly budget.

Oct-Dec Jan-Mar Apr-Jun Jul-Sep Oct-Dec Jan-Mar Apr-Jun
Task 1999 2000 2000 20DO 2D00 20~1 2001
Task 1 15496 15495 15495 1549~
Habilat Use
Task 2 Trophic 18783 13788 1378.~
Status
Task 9 6386 13510( 6389
Contaminant
Loadings
Task 4 5496 5495 5495 549~
Distribution
Task5 15111 15111 15111 15111
Reports,
Deliver~bles
"task 1575 1575 1575 157~= 1574 1575
Management
Total 22567 36348 58358 205971 23584 17197
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Attachment A: Proposed Sites for Chinese Mitten Crab Study
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United States Department of the Interior
U.S, GEOLOGICAL SURVEy

Placer Hall, 6000 =J" Street
Sacramento, California 95619-6129

Phone: (916) 278-3098
FAX: (916) 278- 3071

April 7, 1999

Letter of intent to the County Board of Supervisors and the Planning
Department for the following counties:

Butte, Glenn, Surfer, Coluse, Nevada, Placer, Yolo, Calaveras, Sacramento,
San Joaquin, Solano, Contra Costa, Merced, Madera, Stanislaus, and Fresno.

Dear County Board Supervisor or Planning member,

This is a letter to inform you of a CALFED category III proposal for work
to be undertaken in your county, Specifically, this research will focus on the
growing problem of the Chinese mitten crab (Eriocheir $inensis} w’~hin the
freshwater habitats of the Sacramento and San Joaquin river systems.
Attached to this letter is a copy of the proposed work. Currently, all sites
selected for work are open to public access. If there is a need to access private
property then adequate permission will be obtained. Please feel free to contact
the principal investigators with any questions that you may have.

Thank you for your understanding and cooperation.

Sincerely,

Aquatic Ecologist

I --01 9601
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Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free.iWnrkplace

Requiremen~ and Lobbying

PART A: CerlJfi¢ation RegArding Debarment, Suspension, and Other Responsibility M=uers -
Primary Covered Transactions

I --019602
1-019602



PART C: Ce~ifi~;af.ion Regarding Drug-Free Word<place R~quTrements

Placer Hall~ 50U0 J’ ’~eet, ~acramen~% CA

Sacramento County 958~9-6129

AlternaTe IL (Grantees WhoA~ Individuals)

The granlee cedif~es that. as a condOr{on of the g~nt. he or she will not engage in ~he unlawful m~nu[a~;ttlte.
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PART E: Ce~fication Regarding Lobbying     _                   " , ..
CertifiCation for Contracts, Grant~, Loans, and Cooperative AgreemenLs

~$tructions.

TYPED NAME ANO TITLE Dr. Nail M, Dubrovsky, Chief~ Cen~al Valley Programs

DATE Ap£il 14= 1999

I --0"1 9604
1-019604



APPLICATION FOR OMS

~EDERAL ASSISTANCE 2. DATe SUeMWTED Ap@]cant ~danUflar
4-14-99 N/A

~[ ~. ~lo~ical Survey Wa~er Resources Division

Placer H~II~ 6000 J Street
Sacramento, CA 95819-6129 Larry Brown (916) 278-3098

U.S. Geological Survey

~__~ Assessm.nt oi°ha~.use,~rophtc

~ N/A butioe of the Chinese mitteO crab
I~E~BYPROJE~(~&~,~S,e~: BU~e~ <E~iochei~ sinens!s) in the fresh-

~ ~a~ramenCo. sap Joaqgin.

3 4 3 ~ 0 3 8 a~ YES, ~IS PR ~PPU~PU~ WAS

~.~ is

I FOR S~

D~. Nell M. DuSrovs~y .~/ l Chief, Central Valley F#o~rams .(916) 278-3078
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OMB Appmva! No, 0348-~044
BUDGET INFORMATION - Non-Construction Pr~ ’ares

Grant Program C~t-~og of Federal Es~a~ed UnobggBted Funds Now or ReWsed Budget
Fun~n ~stlc~ss~tan~ ¯
or A~ Number F~e~l N~-Fedeml Federal Non-Fede~ Tata~

esea=ch $ $3A3,~3~ $ " 343t038

Totals

~. Pe~l                                       $                    ~05.597

= T~I 12,000
d. Equ~men~ 32~808
e. 8upp~i~ 20 ~ 809

3gram 1~ $



(e) Grant P~ogram                         (b) Appllcmlt         (c) State       (d) Other Sources      (e) TOTALS
$ ’$ $



Wdl comply, as &pplicable, with the provisions of the Dav~s- 12, Will cow, ply - ’ith the Wild end Scenic Rivers A=t of
Bacon Act (40 U,S.C, §§276a to 276a-7), ~he Copeland Act 1988 (16 U.S,C. §§1271 et seq,) related to protecting
(40 U.S.C. §276c and 18 U,S,C, §874), and the Contract components or potential components of the national

APPLICANT ORGANIZATION                                      ~ - l ~ ~ q ~

U,S. ~eolo~ical Survey, WRD
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